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(57) Abstract: 

PURPOSE: A device for accessing data of an 
optical disk having a multi-layer structure is 
provided to simultaneously perform a focus jump 
for moving an optical beam to a target layer and 
a coarse seek process through a sled move, so 
as to reduce a data access time. 
CONSTITUTION: A spindle motor(404) rotates an 
optical disk(402) at a constant speed. An optical 
pickup(406) irradiates an optical beam on the 
optical disk(402) from an objective lens to read 
data recorded on the optical disk(402), or 

records data on the optical disk(402). A focus servo(408) controls a focusing between the optical disk 
(402) and the objective lens. A tracking servo(410) controls the optical pickup(406) to track a track of 
the optical disk(402). A sled servo(412) controls a transferring of the optical pickup(406) to a radial 
direction of the optical disk(402). A system controller(41 4) horizontally moves the optical pickup(406) 
to perform a coarse seek process, and carries out a focus jump for moving the optical beam to a 
target layer during the coarse seek process, then performs a precise seek process moving to a target 
track by a track jump to access data. 
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^S. flS ol^-Al7l7l ^|*b $ «* Sffe 312^1; #7l 3l2^^]^^ # a .H ^-S. #^-5- °|-§-Sl $14^ 
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£ l£ 2% (dual layer) .2.3. € #3^3^ ^Sf- 44^ £<3 0 14. 

£ 2fe 4t HHe] £fe ^^Ho)]^, ^eflS] EflolEj ofl^l^ wJ-*H eH d J ^3.^. q-E}vfl £^o]cf. 

£ 3£ «|-ol ae|= fc|i 3 oj^oj q-El-vfl H^ol4. 

£ 4fe 4^ *IM3 ?Hr #4^H°H. £ 4* cflo]El <*\*\}+ %x)2] l-s-£oi4. 

£ 5fe 4# d]°lEl ^# £fe #^H°lH, £ 4§ ojj/fl^ ^ofl cfl^. E^o 1 g^.g. u^vfl £ ^ 

°14. 

£ 7^ 4# cflole^ £^ t\o]B^s. %z)±3.<*}*\, €■ *1<fl 4€- dlolEi fHH) rfl*V 40)13 

£ Mi3 il4 ^]«f?llfe 4f-(Multi layer) T 1 ^* 5fe #4^:3*fM tflo] 

Ei ^Ail^Al fAS ol-^A|7l7l ^ = (focus jump) 4 ^a.(sled move)* 

(coarse seek)-!: ^45^ $ 4# 5fe ^i3^S| tflojE) ojt^ * n ^ 

oil #$3W4. 

O.S. 4^3 (Compact Disc) £ 44^ 47l : §- ^^^(Digital Versatile Disc)4 ^i^M- M 

0D (Magneto Optical Disc) 4 IHM^l fl*H ^ ^ (Layer) ^S. £ 4* Hi 

*1WRr 3^-7}- #4. 

4# fis #4^h4| 7l^ cfloiE-it- ^)^4fe 4-8-4 2°1 #4. -f-a. iTii f-sfl #U 

4. ^noll ^*fl # a J-8: ^S. £.q°-3. °]%v}<q ^ ^ (fine seek)* & W 



£ 1^ 2% (dual layer) ^S. « ^^^3.2] 44 H« £^^14. 



£ ^11^(10)^ 2*>€ fl*lfea<>U, ^12#(12)<H1 2^>€ ^ a J^l fl*lfeb<>H t ^ll^(10)4^l2^( 

12) 7^fed°U, a ^1^4 b 71 el fee °14. # a J°l aofl ^^l^U ^^li^tfe 

^*l7l-b*l^ 0 14 7M*M. 5. 2^1 ^2flo} ^> c)jo)El ojl/i]i 4^6)1 tfl$ Efojoj ^.a^. £ ifij 

dlolE] ^^sl-^ 4-5-4 ^4. ^ 2°fl^ 3.— (NORMAL MODE) £fe ic^ (NORMAL) t*)^ 

HS^-E) tflojE]!- El^(£Efe 4°lS)«rfe ^4°} 4^* 44^4. 



t2 ai^ zj^), oi<g^ a)£sm *s #(b #H strismi «4.(t2 t 2 - 

t3 Ai^oi 34$ 3 ih?j ^i<= %5.7\ Al^s)^ X|$ «-e] <£^°) s) 

Al^ Sj Al^( t l . t3 ) -g-OVofl^ B2H^ #5))-^ A^fe <5jA)*) O.S £HAl?14. t 3 - t4 -§-°J = 

«!}l=# f-sfl ^ 3*1* aj-WJL, t4 - t5 SEll- ?-§-*H b*13 ^"S-g- ol^-Al^fe 7^ i^-g- 

t6 - t7 #5. (track jump)* -f ^ ^ t^-S: *r^SH #^-§: b *1 °1*a1*1jL, t7 <>1 



5L 3^ «M a s|h ^-c^ifi qEj-yfl JE^ol4. £ 30] s. ^( R0 M layer) 4 =S ^(RAM layer) 

t\]o)^ 7 } 7)^& °§ ^ (RAM d, ROM aH*1 ajA^o] ^f>\x] <m<L3- 7]& ^-fr a]£§^ H#(dr 
op)°l £-««H *MJL ^4*1 &7fl £4. 

°14 4^ ^a* £fe ^^H^H ^2fl4 # tr -fti. # fl« * 

^-H ( s ied move) ? f^Xl! g-flj-g- <8*M nfla-ofl ojj^ ^ojoj tfig-sj ^<gs]fe Jg-^oj oiq. ^ 

-g- -=-5. f'O.S. «>l-S-x>1^7l 3.7]^ %5.Q #5flH -"jS-Ji* T!^^* ^a]o]1 ^^t>£S. t\% cflolEl ^p- 
-8-71 £?H Ai^, eafljg Ai^ ^ A^iii- TfloisH «^fl *)*HH *S. B^^s *^«g-& o}^^ ^ 

*rfe 7i?l ^-Afl^ ^^3L, ^7} Ti^l a-Ajj 7 l7_> ^-oj-ofl ^-ai^ a a ^o. S ol-g-^l^l^l ^*J*V * 

Sf^ JliL Sfe 4# cflolEi ^ ^-q^HollAi^ cflolEi ^7> X]^cf. 

^71 ^ Cf€ ^>8«r7l 3*H, 



a ol-S-^^cf JL ^5)^ ^71^ ^B i^i ^rtrfe ^3^X1; a?1^ ?>^^ ^ « 

^ g-ffe nf^ cflolEi ^2:1- 5>fe ^-q^HoflA^ dlo)Ei °Jj^i « 0 Vajol ^^cf. 



7fl ^Hl^- «H;a 3 = %t\±3.<%^3i\ x%6\tf <&°\*\, 

AiM# XHsM ^*fl 3*1 4H ^3. S^os ^«g-g- ^ oi^a]^ &qtfcz >\$. ^-8- 

Al7l 7] Jfl$ 3E?1i * B^l ^H4l 2l«fl -^3. 0.3. ol^sffe ^# ^r^sH HWeI-1- ^ 

isffe A^en SBl-ell- i^-^-g- ^$2.3. §Hr *H«e|H ^t|A 3 ^i| c4|o]b) ^Afli ^l7> Xl^nf. 

^6}E|fil 3l=/3j-olH7> 7>^ X| 1 <^4, #*>S| *1 f-^^S ^€ Xl2<3^ £tf*Kr 4t 

7fl T^lfc *HH^H ^t)A a o(^fi) t-flolEi fl^i. ^rifl olc^Ai i 



^3*HH *S. f^M3 all- * 7j?i fJ-A«l ^sHr Xll#31; # a J*l #71 ^«l:Sl ^l^l #*1 

2.7] ± 3 HI ^13^1; ^-71 Xte^HM ^-ajo] ^o. S o] ^ £4^1 ^51^ iTlrii ^5. 

^ 1-^-1: ^r^tb ¥ EflolEl ?«^±f 46^m i^^-S- §fe «H«slH ^^H^Ai^l cflo}Bl 



£ 4fe nf# tflolBl ^» ^-cl^aoflAi, 4^ el|olEi ojjAfl^ ^1°1 ^s.5Lol4. 



£ 441 ^lfe 4# ^<>lBi ^1- ^fe ^cl^H(ol5-l- ( ^-cl^35l- 402), ^"fr £Ei(404), ^^(40 

6), S.^ Ai^(408), Befl^ >H il(410), >HiL(412) ^ ^1^ E 5 ^Bf-el (414)1- S^^cf. ^#£Ei(4 

04)fe #n^H(402)» Sl^Al^lcf. ^^(406)^: cfll-^^S-^-El ^^3(402)<=fl SA^H 

^1^3(402)41 71^-3 dlolEll- el = s>7li4, ^7l ^-cl ^3(402)41 ^|<>1e|» 7l^-*Vi4. 3.7]* >HJi(408)fe ^^1^ 
34 tfll-^S i7l A J^- XH*>4. BSfljg (410) (406)<>1 ^^3(402)^1 B^^- 

XHt!-4. ^511= ^Ji(412)fe (402) ^1 'fl-^S ^^(406)^1 o)^^- XHtb^. ^l^ ?lBl-e1 ( 

414)^ Al^Efl ^H§>b1, i?l^ a-1^.(408), EjflfJ Al Ji(4l0) ^ ^511-^ ^-^.(412)1 XH^H ^fl fl^H 

^^IHaHi^^t ^ «1*ai^ iMsHr 7i?l 71^1 ^ 7R> -S-o_H 

°-SL ol-§-Al7l7l fl^i£?li^Sl-^«-^ma| ^=o( fil«|| ^1 es^ og. olf.g:>^^^ Bj-AB^- ^^sH cflol 
Ell ^1X1^4. 



£ 51 #2:§>°1 £ 441 £A1%1 ^^1-21 cflolE-1 4"§-4 QA. £ 541 A^ ££ (NORMAL M 

ODE) Efe ii 1 ^ (NORMAL) -c: Al^eflol ^^3(402)5-^-^ HHeH- SlH(£^ B}o1e)^ Ssflol 4^^. 
\Ecf.(i 741 Ai£ ^cf) 



i-7^i 4iL(408)# ^^4. ^ ^g-g. fl^- ^ Jiofl uJ-Bf AflS£ #iL3. 2.7] * ^^-g- ^ 

xiel-ji §<H7M(ti3). °1 "fl $1*8 ^4 £ <?Hsrl- ^«fl e]H #*| ^4(ti3 - ti4)* 

-&4. £ t^H 7^ €*Rr t-flolE] <a*]7l- ^ 3*H4 ^ «M Eilj SLfe ol^V tdo^ ol^g. nfl 

#^"3 °l-S-^?lfe ^ (long jump)* 3 n 1^4. 71 € !M ^ * 3 S (layer jump) f-°Hfe #^<3( 

406)3 tfS&2-7} 3* «H* r 7l ^ tiH ej| ?( J A-j^f. iE^ij, AiiLl- ^<9#4. ^i£fe 

&q ^6\}x\ ofl^slfe #4^3 «>*1# »oH^^3 tjf-«a ;*!-§■-§■ 3*flSr7l 3^- HBfl^ 4S-3 <^^oi4. 

fi. ^^(tUJ^-S^El 0 <*H ^ ^£ ^4^: "fl ^€4. tl5 - tl6 3 = (track jump) * 

^-ir tl6 °1*<* #3HH o] ei ?*] All it- 



£ 6£ A% ^» £fe *>ol«e|H ^ia^, €■ tt^ofl 4-g- #*J3 

£ 6°11 #*lir 4^ £fe gf°l«^^ ^c)iH(ol«r, #4^34 602), #33(604), £?i 

^ <M J£(606), ie| 7 J ^.£(608), ^3|5L ^^(610), 3 31 3 #^(61 2) g «H#3l (614)# £^3:4. 



5>ol«^H %v]+3.2) <£%]7\ E. 2°H EAl^o] oic} f- ^(ROM layer) e]£"J 7}^ #o)^, f - a (ROM 

a) ^^ifl-b(ROMb) ^iLsL 4t<^ $14. f- a <3 <3°fl f- E]7> 7l^-^<H oi o.^ f- b ^ <*o. 3, 
7}-§j-5H fl^l ^fe SHr ^^#)o)4. * (RAM layer) £ HM^S] ^H/4-o]e 7 |. 7 >^*> 

H! c^^4 d^^^-s 4¥^^ 4-8-4 ^|o]^» ^^/^o]e ^ oi fe <^^^- ^ d ^^^l^, # b 

^^)°14. SE. 24 ^ ^ #-£l*H °}*$= H§ 7l^-5>7l ^tiflA^ ^o. 5, lo] 

^ #3 (laser power) °1 A^fecll, %^o) &. h <$qq*\ a]-A>^ eflol^ fas] ^o] ofl^S|7l nfl^ 0 )^-. 5 
«■ ^ * ^ *3 iH)o)e] <^^4 # ^ofl f. ^ q^. = fe at). c]^a^ Afl2;7r 1^ * 



^^(604), 4iL(606), BZII 53 ^1^.(608) ^ #efl= 4^-(610)°fl tfl^- -i^^r £. 43 #*HH<2f 

^^l^#^-(612)fe #^(604HAi ^A>s]^ ^-ifjo} f- a^eH-H b °l-g-*f7l4, d ^^<H14 

?U=f-£i(614)fe ^ellH 4^.(610)1- AflcHsH 3^1°fl4 ^-5. BSj^S. ^<^^- o}^a]^ ^-a^sI- 
^71^1 ^-Afl^. ^«3( t2 i a)^) 4iL( 60 6)# ^]^§H ^^^#^(612)^14 ^Tfl-il 

£ (t22 Al^riJA] #^)ofl ?7i&M ^a 1 ^ ^rfi. °l^l7)7l 3 ^ 57]i ^ Egj ^Hofl S. 

^7^1 A]S^ S. 7^4 71^1 ^-Aflo] Al2)-(tll A]^)J9 ^, iTii ^=7> ^^4^ ^(tl2)-g- l^W. ^ 
Tfl 4]£7 r ^#3^ 0 <^1^3 ^m(t22 - t23) 2f]± $2 ^sj^cf. q 7 ]*\, t22 - t23 ^M3 4^ 

^l^^r^^S. ^ ol ^£4 f- *3 a^^4 If^ld <^^3 =r^7lelo)l ^tifl ^ SI4. S- 73 t24 

o]$lo\ £ 52^ t i3 Al^ o]^^ %<g*}^ 

£ ^ A HH1 tt^3^1 &i>4, ^ ^3 W«W ^-^4i 3?t ^^c»l #€-<>14. 



t^3 Jl4 



4°J^ #<a Sfl4. *MHB]H #c]^H*W c^.ol ^$*Hr «g &<>} #o.sL o^oj 7 > 

(57) 

^T 1 * 1. 

tflt^t ^^iEIsL^ cfloiEli- e)H/eMSSRr #4^3?>s] *H*Hr 5L^^ 

*>fe 7^ ^-g- ^**m, #71 7i?l t^Jj 7RV #«J^ ^lf£S <>15*l7l7l £7^ ^*J*V * 

*lll*<MI #?1 Aj^Bfl TjE-f-e^ 

A o V 7) 7i^l <=H 7 ]^V ^o> %^$\ cflS-^l^^ ^o. o^ 7 ] <^ ej| ? J £ = $ ^Ji ^ §fi4l- 

37*4. 

*113*<H1 #71 lifl^J i= £ A\H f> °]± SWfe #7l <§H A]^ O.S^-E) $5.7} & 

5. 

4# E|]olEl ^2* ^ ^4^3oflAi cflol^l. oj)Afl^S>fe a o^°fl Xl^^i, . 
^^^oflAi S-a % V\A$\ ^TlEll- TilAVtb ^ A% Sffe ^ll^l; 

#71 ^lll^TflollAi^ 7^ ^-AJ| Al^ 0.5.^-El i^Al^V ^-1- ^O.^. 0l-g-Al7l7l 41 *b i?1 ^ ^ H# 5> 

TT ^12^711; 

#71 *I12#71HH ol^SJ^cfji ^£l^ ^ = ^1§>jl ^effe ^3^1; 

5L7l>i ^.^o] #33*3 * ^SHr xIa^^I Tl^lt^-a: ?fl^ ^r^Sffe ^4^7fl; ^ 



vgtg t^l-i- ^*j)a> ^ hi°|e1 ^hi^-i- t}^ a^-a- ^-3^ HHel ^st- 5^ #ci^ai 

fe 4^ 711 sHti^H ^t^a^ai 5a«H>i. 

a^ 7 ] #sl<iHH f-A>si^ ^Hjo] a o v 7 i ^ii<^«4 *H2«3^ ^ °fl t^l* <£em ^Tll^ll 

^71 ^ellH A^iLi- ^H*H ^*ti 3*HH 4S a^as ^^-i- ^ oi^A]^ f^sHr 7^ t^-i- 

*\7]7] 3«# ^^*_V * 3a<* 2}3) ^S. l=^0-3- ol^-5}fe ^ #Afl-|. ^sJsH 3He1» *M 

isf-fe a]^ ^mt-eit- a^-^g- 3-3 -S-S sfe sHaejH #c]ino]H<>j tfloi^ 

Xl6%°l) SH^i^l Al^Efl ^Bf-eife 

#71 %7M\3L7\ ^j#sl * Al^oi iTl^ ^Hl- ^*M51-i=- A-liLi- *lH^-g- 

«>fe *H ±L 3 = # C) ^3^1 21 C-ll ol B\ <*\ 4 . 

7fl §M±Le|c ^^3_o\}a\3] q\o]z\ HV«jofl %o)*\ t 

^ a J°l ^^1-21 ^Tim* ^lsffe ^12^1; 

A oM X]2^]^11^2l ^>D^ A]^ Ei Al^V ^-tij^- S. a ^O.^ 0l-S-A]7l7l ^ 

XI 3^1; 

#71 Xl2^?lHlA-j ^-ujol s. S ^o.s. ol^-^ojcl-jL ^51 ^ a?i^ ^a f^l^ a?i^ -8rs}fe XH^Xl; 

^ €*>fe ^l^^H 7m%q% Tfl^f xl5^i ; ^ 

^ ^«S^V ^ tllolE] ^4^1- Xl6^7fl» a^t^- ^-^^ *>fe 5}oltie)c ^-cl^Holl^^ cjolEi 
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